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(54) Fuel supply system 

(57) A fuel supply system for supplying fuel to an 
engine has a common rail (11) and injectors (14,15,16) 
which are located inside a housing (17), e.g. a rocker 


cover, of the engine The injectors (14, 15, 16) are mount- 
ed directly on the common rail (11) rather than being 
connected to the common rail (11 ) by connection lines. 
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Description 

[0001] This invention relates to a fuel supply system 
for use in supplying fuel under high pressure to the com- 
bustion spaces of a compression ignition internal com- 
bustion engine. The invention relates, in particular, to a 
fuel system of the common rail type. 
[0002] A common rail fuel system typically comprises 
a common rail in the form of a high pressure pipe which 
is charged to a high pressure by an appropriate high 
pressure fuel pump. A plurality of connection lines are 
connected to the common rail, each connection line 
leading to a respective fuel injector Such a system is 
composed of a large number of components and a large 
number of high pressure seals must be formed between 
the various components. The high number of seals 
gives rise to a risk of fuel leakage. Further, the common 
rail is typically located outside of the engine housing 
where such a leakage may constitute a fire risk. 
[0003] According to a first aspect of the invention, 
there is provided a fuel system for supplying fuel to an 
engine, said system comprising a common rail to which 
a plurality of injectors are connected, the common rail 
being located or adapted to be located, inside of a hous- 
ing of the engine. 

[0004] According to another aspect of the invention 
there is provided a fuel system comprising a common 
rail and at least one injector mounted directly upon the 
rail. 

[0005] The common rail is preferably located within 
the engine rocker cover 

[0006] The common rail conveniently takes a suitable 
form to permit the injectors to be mounted directly there- 
to. The common rail may be a one piece construction, 
or altematively may be composed of a plurality of com- 
ponents, injectors being mounted upon either some or 
all of the components. 

[0007] The component (s) may form part of the injector 
(s), or may define one or more coupling regions upon 
which the injectors are mounted. 
[0008] By locating the common rail within the engine 
housing, the fire risk is reduced as compared with known 
systems where the common rail is located externally of 
the engine. Also, by mounting the injectors directly upon 
the common rail rather than using separate connection 
lines, the number of high pressure seals, and hence the 
risk of leakage, is reduced. 

[0009] The invention will further be described, by way 
of example, with reference to the accompanying draw- 
ings, in which:- 

Figure 1 illustrates a fuel system in accordance with 
an embodiment of the invention and some modifi- 
cations thereto; and 

Figure 2 is a view similar to Figure 1 illustrating an 
alternative embodiment. 
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[0010] The fuel supply system illustrated in Figure 1 
comprises a fuel pump 10 which, in use. is mounted up- 
on an engine in such a manner as to be driven by the 
engine. The outlet of the pump is connected to a com- 

5 mon rail 1 1 which takes the form of a one piece forging. 
At the inlet of the common rail 11, a filter 12 is mounted, 
the filter 12 being arranged to rennove particulate con- 
taminants of dimensions greater than a predetermined 
level from the flow of fuel to the common rail 1 1 . 

10 [0011] The common rail 11 includes a first region 11a 
extending in a first direction, and a plurality of laterally 
spaced second regions 11b which extend transverse (in 
this embodiment, perpendicular) to the first direction 
and which are of relatively long axial extent. Each of the 

IS second regions 11 bdefines a deep recess communicat- 
ing with an Internal bore 11c which extends along the 
length of the first region 11a. An end of each of the sec- 
ond regions lib remote from the first region 11a. is pro- 
vided with an external screw thread to which a cap nut 

20 13 is secured, the cap nut 13 being used to mount an 
injection nozzle 14 to that end of each second region 
lib. It will be appreciated that the second regions lib 
serve, in effect, as nozzle holders for the injectornozzles 
14. 

2S [0012] In the illustratod arrangement, each injector, in 
addition to the nozzle 14, also includes a piezoelectric 
actuator stack 15 which is located within the deep re- 
cess formed in the associated second region 1 lb. Thus, 
in effect, each second region 1 lb forms a housing of the 
30 injector which it supports and, in this embodiment, hous- 
es the piezoelectric actuator stack 15. 
[0013] By appropriately controlling the energization 
level of the piezoelectric actuator stack 1 5, a valve nee- 
dle 16 of the nozzle 14 can be moved between a closed 
position in which it engages a seating, preventing the 
flow of fuel from the common rail past the seating to a 
plurality of outlet openings, and a position in which the 
needle 16 is lifted from its seating, thus permitting fuel 
injection to take place. 

[0014] The common rail 1 1 is located within a housing 
of the engine, as denoted by line 17 in Figure 1. In this 
embodiment, the housing 1 7 is a rocker cover of the en- 
gine, i.e. a cover for part of the mechanism used to open 
and close inlet and exhaust valves of the engine. As a 
result, the common rail fuel system is relatively compact, 
and the risk of leakage of fuel at high pressure from the 
engine is reduced. Further, by arranging for the Injector 
nozzles 1 4 to be mounted directly upon the conrvnon rail 
11, the provision of separate connection lines to each 
injector is avoided, and the number of component parts 
is reduced. By reducing the number of component parts, 
the number of high pressure seals which must be pro- 
vided in the fuel system can be reduced, thus further 
reducing the risk of leakage of fuel. 
[0015] A further advantage associated with using the 
invention in conjunction with the injectors of the type il- 
lustrated in Figure 1 is that, as the recesses of the sec- 
ond regions 11b of the common rail 11 serve to store a 
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quantity of fuel ai high pressure, the dimensions of the 
bore 11c of the connmon rail 11 can be reduced com- 
pared to other arrangements. The reduction in the size 
of the bore 11c may be accompanied by a reduction in 
the outer diameter of the first region 1 1a, resulting in the 
common rail 11 being of increased flexibility. The flexi- 
bility may compensate for slight tolerance variations in 
the manufacture of engines and for differential thermal 
expansion, in use. Also, as the injectors extend through 
the common rail 11 , the height of the system can be re- 
duced. 

[0016] Although in the arrangement Illustrated in Fig- 
ure 1. the common rail 11 is of one piece construction, 
if desired, the common rail could be constructed of a 
plurality of component parts. For example, the common 
rail 11 could be broken into a plurality of parts of gener- 
ally L-shaped form, the parts being connected together 
by appropriate high pressure seals located at the loca- 
tions denoted by dashed lines 18. In this modification, 
as illustrated in Figure 1 , the forging furthest to the right 
is different from the remainder of the forgings as the bore 
11c does not extend from both sides of the second re- 
gion 1 lb of that forging. However, it may be desirable to 
manufacture only a single type of forging, and in that 
case, the bore 11c would extend laterally completely 
through the second region lib of that forging, and an 
appropriate seal used to plug the bore or an appropriate 
connection made to connect the bore to an appropriate 
reservoir. Alternatively, both ends of the bore could be 
connected, through appropriate passages and filters, to 
the outlet of the high pressure pump. 
[0017] In a further modification illustrated in Figure 1, 
rather than manufacture a plurality of generally L- 
shaped components, the common rail may comprise a 
plurality of tubular member and a plurality of parts con- 
stituting the nozzle holders of the injectors, the parts be- 
ing sealed together at both the locatbns denoted by 
dashed lines 18 and the locations denoted by dashed 
lines 19. 

[0018] The modifications illustrated in Figure 1 which 
use high pressure seals located at the locations 18 or 
both the locations 18 and the locations 19 can be used 
with a wide variety of engines including engines having 
different numbers of cylinders, as the number of injec- 
tors present in the system can be changed simply by 
adding or removing components to or from the fuel sup- 
ply system. The modifications including such seals may 
further be advantageous in that a greater degree of flex- 
ibility may be present in such systems than in the ar- 
rangement illustrated in Figure 1 in which the common 
rail 11 is of one piece construction. Such flexibility may 
assist In properly mounting the injectors within the en- 
gine. 

[0019] Although in the arrangement illustrated in Fig- 
ure 1 and the modifications thereto, a piezoelectric ac- " 
tuated injector Is used, and has certain advantages, it 
will be appreciated that the invention is suitable for use 
with any fuel injector of the type suitable for use with a 


common rail fuel system, and is not limited to the par- 
ticular type of injector illustrated in Figure 1 . 
[0020] Figure 2 illustrates the use of the invention with 
a different type of injector, the injector illustrated in Fig- 
5 ure 2 being of the electromagnetically actuable type. In 
the arrangement of Figure 2, rather than securing the 
cap nut of the injector directly to the common rail 11 as 
in Figure 1 . the nozzle holder of the injector is modified 
to incorporate a region provided with, for example, a 
10 screw thread which is used to mount the injector upon 
the common rail 1 1 . It will be appreciated, however, that 
if desired, the injector could be modified such that the 
cap nut is used to secure the injector to the common rail. 
In the arrangement of Figure 2, the common rail 11 has 
'5 been modified such that the second regions lib are of 
relatively short axial length, thus avoiding any unneces- 
sary increase in the size of the system. The second re- 
gions lib define relatively large diameter volumes for 
storing fuel under high pressure, serving as accumula- 
te tors for the associated injector, and thus permitting the 
bore 11c of the common rail 11 to be of relatively small 
diameter giving rise to the advantage that the common 
rail 11 is relatively flexible as discussed hereinbefore. 
As mentioned hereinbefore, the common rail 11 may 
2S take the form of a single part construction or may be 
composed of several components secured to one an- 
other using appropriate high pressure seats at the loca- 
tions 1 8. 1 9 as discussed hereinbefore in relation to Fig- 
ure 1. 

30 [0021] The arrangements described hereinbefore are 
advantageous in that the risk of fuel leakage and the 
associated fire risk can be reduced by using a reduced 
number of high pressure seals and by enclosing the sys- 
tem within the engine housing. 

35 

Claims 

1. A fuel system for supplying fuel to an engine, said 
40 system comprising a common rail (11) to which a 
plurality of injectors (14,15,16) are connected, char- 
acterised in that the common rail (11 ) is adapted to 
be located inside of a housing (17) of the engine. 

45 2. A fuel system as claimed in claim 1, wherein the 
housing (17) is an engine rocker cover 

3. A fuel system as claimed in claim 1 or 2, wherein 
the injectors (14. 15, 16) are mounted directly on the 

50 common rail (11). 

4. A fuel system comprising a common rail (11) and at 
least one Injector (14,15,16), characterised in that 
said at least one injector (14,15,16) is mounted di- 

55 rectly upon the rail (11). 

5. A fuel system as claimed in claim 3 or 4. wherein 
the common rail (11) includes a first region (1 la) ex- 
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tending in a first direction and a plurality of second 
regions (11b) extending transversely to said first di- 
rection, and each of the injectors (14.15.16) is 
mounted on a respective one of the second regions 
(lib). 

A fuel system as claimed in claim 5. wherein a part 
(15) of each injector extends within a fuel storage 
recess in a respective one of the second regions 
(11b). 
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7. A fuel system as claimed in claim 5. wherein a fuel 
storage recess is defined in each of the second re- 
gions (11b), and each injector (14,15,16) is dis- 
posed externally of the respective second region '5 
(lib). 

8. A fuel system as claimed in any preceding claim, 
wherein the common rail (11) is of one piece con- 
struction. 20 

9. A fuel system as claimed in any one of claims 1 to 
7. wherein the common rail (11) is composed of a 
plurality of components, and injectors (14,15.16) 
are mounted upon some or all of the components. 

10. A fuel system as claimed in any one of claims 1 to 
7. wherein the common rail (11) is composed of a 
plurality of components which form part of the injec- 
tors. 30 

11. A fuel system as claimed in any one of claims 1 to 
7. wherein the common rail (11) is composed of a 
plurality of components which define one or more 
coupling regions upon which the injectors are 35 
mounted. 
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(54) Fuel supply system 

(57) A fuel supply system for supplying fuel to an 
engine has a common rail (11) and injectors (14,15,16) 
which are located inside a housing (17), e.g. a rocker 


cover, of the engine. The injectors (14, 1 5,1 6) are mount- 
ed directly on the common rail (11) rather than being 
connected to the common rail (11) by connection lines. 
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